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A B 8§ T R A C T

Purpose

Wepevaluated whether patients with human epidermal growth factor receptor 2 (HER2) —positive
primary breast tumors had metastatic tumors that were HER2 positive (concordant) or HER2
negative (discordant). We then evaluated whether treatment with trastuzumab or chemotherapy
before biopsy of the metastasis had any effect on the rate of HER2 discordance. We also
compared the overall survival durations of patients with HER2-concordant and -discordant tumors.

Patients and Methods
We retrospectively identified all patients who initially had been diagnosed with HER2-positive

(immunohistochemistry 3+ and/or fluorescent in situ hybridization positive) primary breast cancer
between 1997 and 2008 at MD Anderson Cancer Center who also had metastatic tumor biopsy
results available for review.

Results

We included 182 patients who met our criteria. Forty-three (24%) of the 182 patients with
HER2-positive primary tumors had HER2-negative metastatic tumors. The HER2 discordance rates
differed significantly on the basis of whether patients received chemotherapy (P = .022) but not on the
basis of whether patients received trastuzumab (P = .296). Patients with discordant HER2 status had
shorter overall survival than did patients with concordant HER2 status (hazard ratio [HR], 0.43; P =
.003). A survival difference remained among the 67 patients who received trastuzumab (HR, 0.56; P =
.083) and 101 patients who did not (HR, 0.53; P = .033) before their metastasis biopsies.
Conclusion

We confirmed that loss of HER2-positive status in metastatic tumors can occur in patients with
primary HER2-positive breast cancer. Our data strongly support the need for biopsies of metastatic
lesions to accurately determine patient prognosis and appropriate use of targeted therapy.

J Clin Oncol 30:593-599. © 2011 by American Society of Clinical Oncology

have suggested the possibility of discordant HER2
status between primary and metastatic tumors. Fur-

Molecular markers help clinicians manage meta-
static breast cancer systemically by indicating when
endocrine therapy, chemotherapy, or human epi-
dermal growth factor receptor 2 (HER2) —targeted
therapy (such as trastuzumab or lapatinib) is appro-
priate. However, confirmatory biopsies of suspected
metastases are not always performed in the routine
oncologic care setting.

The HER2/neu gene is amplified in 20% to 25%
of primary breast cancer cases, and without biopsies
of metastases, clinicians may assume that the HER2
status of the metastatic tumor is the same as that of

the primary tumor. However, previous studies' ™"

thermore, some studies'>'?** have suggested that
trastuzumab may convert disease status from HER2
positive in a primary tumor to HER2 negative. Most
studies to date, however, have included small groups
of HER2-positive patients (Table 1); therefore, the
extent of HER2 discordance between primary and
metastatic tumor sites has not been conclusively es-
tablished, and it is unclear whether trastuzumab in-
creases this discordance. Furthermore, to the best of
our knowledge, there have been no previous studies
evaluating whether clinical factors affect these dis-
cordance rates. Because previous studies had small
sample sizes, more information is also needed about
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Table 1. Previous Studies of HER2 Status Discordance
HER2-Positive Primary Tumor
No. of Patients: HER2-Negative Primary Tumor
With HER2-Negative No. of Patients:
With HER2-Positive Metastatic Tumors or Discordance With HER2-Negative With HER2-Positive Discordance
Previous Study Location Primary Tumors Primaries After PST Rate (%) Primary Tumors Metastatic Tumors  Rate (%)

Masood et al’ Metastatic 12 1 8 38 0 0
Shimizu et al? Metastatic 8 0 0 13 0 0
Simon et al® Metastatic 31 2 6 91 2 2
Tanner et al* Metastatic 13 0 0 33 0 0
Vincent-Salomon et al?® Primary 13 2 15 29 0 0
Salomon et al® Metastatic 1 2 18 — — —
Xu et al® Metastatic 15 0 0 — — —
Gancberg et al’ Metastatic 34 2 6 66 3 5
Taucher et al® Primary 21 2 10 64 2 3
Burstein et al'® Primary 23 6 26 — — —
Regitnig et al® Metastatic 4 0 0 27 4 15
Carlsson et al'® Metastatic 23 0 0 24 0 0
Zidan et al'’ Metastatic 14 1 7 7 0 0
Gong et al'? Primary/Metastatic 18 2 12 40 0 0
Pectasides et al'® Metastatic 16 6 38 — —
Hurley et al?® Primary 23 10 43 — — —
D’Andrea et al'* Metastatic 24 3 13 — — —
Harris et al?! Primary 18 2 11 — — —
Mittendorf et al?? Primary 25 8 32 — — —
Simmons et al'® Metastatic 13 0 0 22 2 9
Lower et al'® Metastatic 140 90 64 242 37 15
Wilking et al'” Metastatic 43 8 19 108 7 6
Thompson et al'® Metastatic 14 1 7 123 8 2
Abbreviations: HER2, human epithelial growth factor receptor 2; PST, preoperative systemic treatment.

the possible effects of HER2 discordance on overall survival (OS)
durations. It has been suggested that patients with HER2 discordance
might have poorer survival durations than patients with concordance
between primary and residual®* or metastatic tumor sites."

In this study, we present the largest data set to date investigating
the role of HER2 discordance in breast cancer and evaluating clinical
factors that may influence such discordance. We hypothesized that
treatment with the HER2-targeted drug trastuzumab or chemothera-
py would increase the likelihood that patients with HER2-positive
primary tumors would have HER2-negative metastatic tumors.
Moreover, we hypothesized that patients with HER2 discordance be-
tween their primary and metastatic sites would have shorter OS than
that of patients with HER2 concordance. We carried out this study by
using records from 182 patients with HER2-positive tumors treated at
a single institution.

We retrospectively identified all patients from the Breast Medical Oncology
database at The University of Texas MD Anderson Cancer Center who, be-
tween January 1, 1997, and December 31, 2008, had been diagnosed with
primary HER2-positive breast cancer with concurrent or subsequent local or
distant metastatic disease and whose primary and metastatic tumors’ HER2
expression and/or amplification status was known (Fig 1). We identified 947
patients who were diagnosed with HER2-positive primary breast tumors and
had metastases. Of these, 182 patients had known HER2 status in their meta-
static tumors. Clinical and histologic characteristics of all patients were entered

594 © 2011 by American Society of Clinical Oncology

prospectively into the database on the basis of information obtained from
medical records. We distinguished between metastatic tumors found in pa-
tients at the time of initial breast cancer diagnosis and metastases found after
removal of the primary breast tumor and/or adjuvant systemic treatment. Our
study was approved by MD Anderson Cancer Center’s institutional review
board, which waived the need for written informed consent because of the
retrospective nature of the study.

Staging and Pathologic Review

The cases of primary breast cancer were staged according to the Ameri-
can Joint Committee on Cancer (AJCC) Cancer Staging Manual, sixth edi-
tion.** Grading of tumors was done according to the modified Black’s nuclear
grading system,”® and histologic classification was done according to WHO
criteria.”® HER2 status was obtained from patient medical records. We defined
HER?2 positivity as either the presence of HER2 gene amplification as evident
by fluorescent in situ hybridization (FISH) or an immunohistochemical
(IHC) analysis score of 3+. Although all new patients with breast cancer at MD
Anderson Cancer Center have a central pathologic review by board-certified
breast pathologists, no central pathologic re-review was carried out for the
purpose of this article. Membranous staining in the IHC assay was scored (0,
1+,24, 3+) according to the manufacturer’s specifications (Dako, Carpinte-
ria, CA). HER2 status was defined as positive if an IHC assay demonstrated a
staining score of 3+ and/or if FISH demonstrated a gene copy ratio of HER2:
CEP17 = 2.0. For patients who were originally assessed at other institutions,
expression results were obtained as follows: (1) by carrying out de novo
staining (if no staining results were available but unstained patient tissue
and/or slides were available; three patients), (2) by review of slides stained
immunohistochemically by the outside institution at the time of initial presen-
tation by a pathologist as part of clinical routine at MD Anderson Cancer
Center (if no unstained slides were available for de novo staining but stained
slides were available for review; 46 patients), or (3) by retrieval from the
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Included in MDA database from 1997 to 2008
(N=12,618)

HER2 negative (n=7,258)
HER2 status unknown (n = 3,243)

HER2 positive
(n=2,116)

Without metastatic site
(n=1,169)

With metastatic site
(n =947)

Without metastatic HER2 status
(n =765)

With metastatic HER2 status
(n=182)

Adjuvant chemotherapy Chemotherapy and
and trastuzumab trastuzumab for

No treatment
before biopsy

(n =40) (n=131) metastatic site
(n=11)
Convert to Convert to Convert to
HER2 negative HER2 negative HER2 negative
(n=4) (n=35) (n=4)

Fig 1. Study diagram. HER2, human epidermal growth factor receptor 2; MDA,
MD Anderson Cancer Center.

patients’ referral documents or communications (if no stained or unstained
slides were available; 53 patients). Biopsy sites corresponding to the stained
specimens were retrieved from the pathology report. A patient was consid-
ered to have estrogen receptor (ER) —positive or progesterone receptor
(PR) —positive disease if the tumor had at least 10% nuclear staining.
Hormone receptor—positive disease was defined as either ER- or PR-
positive disease.

Statistical Methods

Means and standard deviations were calculated for age at diagnosis.
Clinical characteristics that could be viewed as categorical variables were ana-
lyzed by Pearson’s x> and Fisher’s exact tests to determine their association
with HER2 status. A two-sample ¢ test was used to determine the differences in
mean ages between patients with concordant HER2 status and those with
discordant status. OS duration was defined as the time from the day of metas-
tasis biopsy to death or to last follow-up date if patients were alive. Patients who
were alive at the last follow-up were censored in the OS analyses. OS was
estimated by the Kaplan-Meier product-limit method. Kaplan-Meier curves
were used to represent OS over time for the patients in each group. Cox
proportional hazard regression models were used to assess the effect of con-
cordant and discordant HER?2 status on OS. The analyses were performed by
using SAS 9.1 (SAS Institute, Cary, NC), and plots were generated by using
S-PLUS 8.0 (Insightful, Seattle, WA).

Patient and Tumor Characteristics

The clinical characteristics of the 182 patients included in our
study are listed in Table 2. Nineteen patients had two or more meta-
static samples available for HER2 evaluation. HER2 positivity was

Www.jco.org

Table 2. Patient and Tumor Characteristics (all patients)

Characteristic No.
No. of patients 182
No. of metastatic sites
2 19
3 2
No. of tumors 203
Age at primary diagnosis, years
Median 48.18
Range 24-85
ER status at primary diagnosis
Positive 93
Negative 87
Unknown 2
PR status at primary diagnosis
Positive 65
Negative 113
Unknown 4
HER2 status of primary tumor
Positive 182
IHC 3+, FISH-positive 60
IHC 3+, FISH-negative 14
IHC 3+, FISH N/A 58
IHC-negative, FISH-positive 16
IHC N/A, FISH-positive 34
Nuclear grade in primary breast tumor
| 2
I 35
1 137
Unknown 8
Type of biopsy (metastatic site)
Fine-needle aspiration 130
Core needle biopsy 27
Excisional biopsy 46
Metastatic site of biopsy
Lymph node
N1 or N2 (axillary) 32
N3 29
N4 11
Chest wall 21
Skin 5
Liver 30
Bone 21
Brain 16
Lung 15
Pleural effusion 12
Etc* 11
Trastuzumab
Before biopsy 76
None 106
Timing of metastasis diagnosis
At presentation 34
At recurrence 148

Abbreviations: ER, estrogen receptor; FISH, fluorescent in situ hybridization;
HER2, human epidermal growth factor receptor 2; IHC, immunohistochemis-
try; N/A, not available; PR, progesterone receptor.

“Etc category includes three pelvic mass, two abdominal mass, one adrenal
gland, one subpectoral mass, one endometrial mass, one gallbladder mass,
one auricular mass, and one pancreas.

diagnosed in the primary tumor by both IHC and FISH amplification
in 60 patients, by IHC analysis alone in 72 patients (14 patients had no
amplification on FISH, and 58 patients had no FISH results available),
and by FISH amplification alone in 50 patients (16 patients had tu-
mors that were not positive on IHC, and 34 patients had no IHC
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results available). Seventy-six patients received trastuzumab with
chemotherapy before their metastases were biopsied.

HER2 Discordance by FISH and/or IHC

The breakdown of HER2 status, based on the method of
measuring HER2, was as follows. Of the 182 patients with HER2-
positive primary tumors, 43 patients (24%) had HER2-negative met-
astatic tumors. Of 132 primary tumors with IHC values of 3+, 30
patients (23%) also had THC 3+ in their metastatic sites, and 11 pa-
tients (8%) had lower THC status (2+, four patients; 1+, three pa-
tients; 0, four patients). Metastases from 91 patients were not
evaluated by IHC analysis. For those 91 patients, HER2 status by FISH
was available; 66 (73%) tested HER2 positive, and 25 (27%) tested
HER?2 negative.

Of 110 patients with FISH-positive primary tumors, 80 patients
had FISH-positive metastases, 12 had FISH-negative metastases, and
metastases for 18 patients were not evaluated by FISH. For those 18
patients, HER2 status by IHC was available; 15 tested HER2 positive,
and three tested HER2 negative.

Of 53 patients for whom HER2 status was not reassessed at our
institution, 16 (30%) had discordance between primary and meta-
static tumor. Conversely, of 80 patients for whom HER?2 status was
assessed at our institution, 19 (24%) had discordance. Of 19 patients
who had two or more metastatic samples available for HER2 analysis,
two patients had HER2 discordance between their metastatic samples.

Concordance and Discordance by Breast Cancer
Clinicopathologic Features

We evaluated the HER2 concordance and discordance rates
against various clinical factors (Table 3). There were no statistically
significant differences in HER2 discordance rates between patients
who received or did not receive trastuzumab (P = .296). Of the 76
patients who received trastuzumab before their metastatic tumor bi-
opsies, 15 (20%) had discordant HER2 status. Similarly, of the 106
patients who did not receive trastuzumab before their metastatic tu-
mor biopsies, 28 (26%) had discordant HER2 status.

In contrast, there were statistically significant differences in
discordance rates between those who did and did not receive
chemotherapy, whether or not it was given with trastuzumab
(P = .022). Of the 142 patients who received chemotherapy (with
or without trastuzumab) before their metastatic tumor biopsies, 39
(27%) had discordant HER?2 status. Of the 40 patients who did not
receive chemotherapy before their metastatic tumor biopsies, four
(10%) had discordant HER2 status. Moreover, among patients
who did not receive trastuzumab, there were statistically significant
differences in HER2 discordance rates between patients who did
and did not receive chemotherapy (P = .003).

Those who had a more than a 1-month interval from primary
breast cancer to subsequent relapse tended to have higher rates of
HER?2 discordance than did those with metastasis at presentation.
However, there was no statistically significant difference in HER2
discordance rates between patients whose metastases were diagnosed
at presentation and those whose metastases were diagnosed at recur-
rence (P = .077). Additionally, there was no statistically significant
difference in HER2 discordance rates between those whose biopsies
were of distant versus local metastases (P = .212) or between patients
with hormone receptor—positive versus hormone receptor—negative
tumors (P = .865).

596 © 2011 by American Society of Clinical Oncology

Table 3. Concordance Rates by Clinical Factors (all patients)
HER2 Status
Concordant Discordant
(n =139) (n = 43)
Subgroup No. % No. % P
Trastuzumab
None 78 74 28 26 296
Before biopsy 61 80 15 20
Timing of metastasis diagnosis
At presentation 30 88 4 12 .077
At recurrence 109 74 39 26
Metastatic location
Local 53 72 21 28 212
Distant 86 80 22 20
Hormone receptor status
Positive 79 77 23 23 .865
Negative 58 74 20 26
Unknown 2
Chemotherapy with or without
trastuzumab
None 36 90 4 10 .022
Before biopsy 103 73 89 27
Time from diagnosis of breast
cancer to biopsy, years
=5 95 78 27 22 498
>5 44 73 16 27
Years of breast cancer
diagnosis
1997-2004 102 76 32 24 .893
2005-2008 37 77 11 23
(n = 78) (n = 28)
Chemotherapy without
trastuzumab™
None 36 90 4 10
Before biopsy 42 64 24 36
Abbreviation: HER2, human epidermal growth factor receptor 2.
*Among 106 patients who had chemotherapy without trastuzumab, the total
number of patients with HER2 status concordance was 78; total with
discordance, 28.

OS and HERZ2 Discordance

We next asked whether patients with HER2 discordance had
poorer survival. We tested our hypothesis by using data from the 168
patients with distant metastases. We excluded the 14 patients with
only locoregional metastasis because they had different clinical stages
and prognoses from those with distant metastasis. Patient and tumor
characteristics of those with distant metastasis are summarized by
HER2 status in Table 4. Patients with discordant HER2 status were
significantly older than those without discordant HER2 status
(P =.013). The HER2-concordant group included a large percentage
of premenopausal women and patients with grade 3 disease (P = .023
and P < .001, respectively).

Patients with concordant HER?2 status had significantly longer
OS than patients with discordant HER2 status (hazard ratio [HR],
0.47; P = .003; Fig 2A), according to univariate analysis. Since age,
tumor grade, and menopausal status were significantly associated with
HER?2 status and might in themselves lead to differences in OS, we
controlled for these variables in the multivariate model. The effect of
HER2 status remained significant even after adjusting for age, tumor
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Table 4. Characteristics of Patients With Distant Metastases by
HER2 Status
HER2 Status
Concordant Discordant
(n = 133) (n = 35)
Characteristic No. % No. % P
Age at primary diagnosis, years
Mean 47.04 52.26 .013
SD 11.27 9.42
Menopausal status
Premenopausal 76 57 12 34 .023
Postmenopausal 57 43 22 63
Unknown 0 0 1 3
ER status
Positive 68 51 18 51 1993
Negative 64 48 17 49
Unknown 1 1 0 0
PR status
Positive 45 34 15 43 .368
Negative 85 64 20 57
Unknown 3 2 0 0
Trastuzumab
None 77 58 24 69 .251
Before biopsy 56 42 11 31
Tumor grade
| 0 0 2 6 < .001
Il 20 15 10 28
I 107 80 22 63
Unknown 6 5 1 3
Distant metastatic site
Without visceral 46 35 16 45 225
With visceral 87 65 19 55
Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor
receptor 2; PR, progesterone receptor; SD, standard deviation.

grade (III v IT), and menopausal status (post- v premenopausal; HR,
0.36; P < .001; Appendix Table Al, online only). If patients with
distant metastases at presentation were excluded (n = 44), patients
with concordant HER2 status still had significantly longer OS than
patients with discordant HER2 status (HR, 0.39; P <.001).

When univariate Cox proportional hazards models were used,
concordant HER?2 status was significantly associated with longer OS
in patients treated with trastuzumab (HR, 0.30; P = .013) and without
trastuzumab (HR, 0.53; P = .033) before metastatic tumor biopsy (Fig
2B). This association remained in multivariate Cox proportional haz-
ards models after adjusting for age, tumor grade, and menopausal
status (for patients treated with trastuzumab: HR, 0.22; P < .001; for
those treated without trastuzumab: HR, 0.40; P = .006; Appendix
Table A2, online only). Whether or not the patient received trastu-
zumab before the metastatic tumor biopsy did not affect OS. In addi-
tion, seven of 43 patients who had HER2-negative metastases received
HER2-targeted therapy (five with trastuzumab and two with lapa-
tinib) after biopsy, and there was no significant difference in OS on the
basis of such therapy (HR, 0.82; P = .719).

We found that trastuzumab therapy was not associated with an in-
crease in the loss of HER2 positivity in metastases, whereas chemo-

Www.jco.org
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Fig 2. (A) Kaplan-Meier overall survival curves by human epidermal growth
factor receptor 2 (HER2) status for patients with distant metastases. (B)
Kaplan-Meier overall survival curves by combinations of trastuzumab and HER2
status for patients with distant metastases. HR, hazard ratio.

therapy was associated with an increase in the loss of such positivity.
The overall discordance rate for HER2-positive primary tumors was
24% in our data set. This result indicates that some patients who have
not received metastatic tumor biopsies might be receiving unneces-
sary treatment. Finally, as in our previous study,” this study supports
the finding that patients who have discordance in HER2 status have
poor prognosis compared with those who have concordance.
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In contrast to our results, several groups”*®®'* have reported
that HER2 status is stable between primary and residual or metastatic
tumors, with 82% to 100% concordance when patients did not receive
trastuzumab before their residual or metastatic tumor biopsies. How-
ever, these studies had small HER2-positive sample sizes.

In our study, 39 (27%) of 142 patients who received chemo-
therapy (with or without trastuzumab) before their metastatic
tumor biopsies had discordant status. This rate was higher than
that of patients who did not receive chemotherapy. Another study
concluded that HER2 overexpression was unchanged after chem-
otherapy.»'*?* Ding et al*” showed that the differential mutation
frequencies and structural variation patterns in metastasis and
xenograft compared with the primary tumor suggest that second-
ary tumors may arise from a minority of cells within the primary
tumor. However, it is unknown whether chemotherapy can pro-
mote clonal selection of HER2/neu-amplified cancers. It is unclear
why this effect was found in our study for chemotherapy and not
for trastuzumab. It is possible that this increase in the rate of
discordance after chemotherapy might be related to the biopsies
having sampled HER2-negative subclones.

In the preoperative systemic treatment setting, other
investigators'>'*** have evaluated HER2 expression in paired
samples of pretreatment and post-treatment tissues from patients
treated with chemotherapy and trastuzumab. On the basis of these
previous studies, trastuzumab might be expected to increase the
HER?2 discordance rate between primary and metastatic tumors,
but our data did not support that expectation. In our study, 15
(20%) of 76 patients with HER2-positive primary tumors who
received trastuzumab before their metastatic tumor biopsies had
HER2-negative metastases compared with 28 (26%) of 106 pa-
tients who did not receive trastuzumab. One possible reason for the
discrepancy between this and previous studies is that the previous
studies compared HER2 status between pretreatment and post-
treatment breast tissue, whereas our study compared HER?2 status
between primary and metastatic tumor tissues. Another possible
reason for the discrepancy between studies is that in those studies
all patients received both trastuzumab and chemotherapy, but in
this study a group of patients did not receive trastuzumab but did
receive chemotherapy. The rate of HER2 discordance between
primary and metastatic tumor sites might increase after chemo-
therapy. Whether loss of HER2-positive status in metastasis re-
flects response to therapy or a mechanism of resistance is unclear.
Perceived loss of HER2-positive status in metastasis might reflect
heterogeneity of HER2 expression within the tumor.”**°

Importantly, our study did show that patients with HER2 discor-
dance had poorer OS than did those with HER2 concordance. Inves-
tigators in our group showed in a previous study*” that among patients
who had measurable residual disease after they received chemothera-
py and trastuzumab in the neoadjuvant setting, those with discordant
HER? status between the initial and residual tumor had a significantly
shorter relapse-free survival than patients who had concordant HER2
status. Further, Liedtke et al*' reported that discordance for ER, PR,
and HER2 was 18.4%, 40.3%, and 13.6% between primary and met-
astatic tumor, respectively. In our study, possible reasons for the poor
survival outcome of patients with discordance in HER2 status might
be that they had not received trastuzumab treatment, that they ac-
quired resistance to trastuzumab and chemotherapy, or that they had
altered metabolism of chemotherapy. Whether treatment with trastu-

598 © 2011 by American Society of Clinical Oncology

zumab should continue if the metastatic lesion tests negatively for
HER?2 has not been established. In clinical practice, we might withhold
a targeted drug if the drug target is not expressed in the metastatic
lesion. By discontinuing the drug in such a case, we would avoid
unnecessary treatment. However, in the event of a false-negative result
for target expression in the metastasis, discontinuing the drug could be
eliminating a necessary treatment. A prospective clinical trial to deter-
mine the best strategy is needed.

Because this study was retrospective, there is the possibility of
selection bias, and this study has a major limitation concerning
tumor sampling and testing. Our results are consistent with a lack
of reliability in staining methods. HER2 status was taken from
pathologic reports of IHC and/or FISH analyses that had been
performed by several different pathologists. Discordance results
could have been caused by sampling error in focally HER2-positive
cancers or by limited accuracy or reproducibility of assays.’*The
concordance or discordance between HER2 positivity as detected
by IHC versus FISH analyses has been shown to be statistically
significant.’> Previous studies have suggested that variability in
IHC testing, including variable types of fixation, different antigen
retrieval methods, and subjectivities in observer analysis, may af-
fect results.’®?’ In addition, FISH has been shown to be more
reproducible than THC between central and peripheral laborato-
ries.”**® Therefore, changes in HER2 status may result either from
true biologic variation or from inconsistent measurement. It is
possible that changes in HER2 expression may occur at different
time points in the disease. In this study, among patients who had
FISH results available for both the primary and metastatic tumors,
the discordance rate was 12% (11 of 91).

In summary, we confirmed that loss of HER2-positive status in
metastatic tumors can occur in patients with primary HER2-positive
breast cancer who received chemotherapy with or without trastu-
zumab. Patients with HER2 discordance between their primary and
metastatic tumors have shorter OS. However, for our data, inaccurate
testing may have caused discordance between primary and metastatic
sites. A large prospective study of concordance and/or discordance of
HER2 status in metastatic tumors will be needed to confirm our
observations by a central reassessment of HER2 status of both the
primary and the metastatic lesions by using FISH for all cases, thus
minimizing the risk of interassay variability of the results. Our data
strongly support the need for biopsies of metastatic lesions in primary
HER2-positive breast cancer to accurately determine patient progno-
sis and appropriate use of targeted therapy.
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